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Bartenev, G. Me Investigation of the plastic flow of polybutadiene. Page 1210. 
The Me Ve Lomomosov 
Inst. of Precise Chen. 
Technology Chair of Chemistry and 
Physics of Rubber - Moscow 
February 28, 1950. 


80: Journal of Physical Chemistry, Vol. 7h, No. 10. October 1950. 
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“problem of Brittleness of Silicate Glass," 
G, Bartenev — he 


"hur Tekh Fiz" Vol XXI, No.5, pp 579-588 


Examd brittleness of samples by plotting breaking 
point in relation to time under const or variable 
load. Shows that for long time intervals this. 
relation coincides with empiric formula by Hol- 
land’ and Turner (cf. "J. Soc Glass Tech" 24, 46, 
-1940). Submitted 10 Feb 50. 
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cory of su; lormation of rubber. GNM 
frersaax er Nauk poerecktas 76, Hoare 
(18 CA. 44, 1131). —Sturcas-stzain data at 80° for 
vulcanized natural rubber gum stock conte. 2% S are in 
better agreement with the theory previously derived by B. 
(Zhas, Teh. fa. 20, 461(1950)) than mae a theories 
proposed hv re here K. Livingston 
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Jornal of Applied Chemistry 
Vol. 4 Feb. 1954 
_ Industrial Inorganic Chemistry 
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. rtenev and V. 1 Rozanova {Steklo 1K, 
1952, 9, 6; Summary, Glass Ind., 
30. x 50 or 85 x 130 mm. and 2—26 mm. thick were cooled in still 
air or in air blasts of known ressure. The de; 
4, was measured in polarised light as the path difference for t cm. 
length. The results confirmed the theore 
‘ship: 4 ae BaET ghd} (t—o) (6 + kd), where B is the optical _ 
@ thermal expansion, -£’ the modulus of 
elasticity, 7; the difference between the cooling air and the softenin, 
‘Poisson’s ratio, & the coeff. of heat loss. and 'd the 
thickness of tho. glass. For the lass SiO, 70-9, Na,O 164, 5,0. 
2:9, Al,O, 0-8, SO, 0-5, and FeO, 01%, 2s was 
2:58 x 10-* sq. cm. per kg. and e£/(1~o) was 7-80 kg. per sq. cm, : 
per 1°... The simphfied relationship, 4 Sed/(G + cd), where ¢ 
iri . is applicable to ordinary 
commercial glasses. Values of ¢ are given for air-biast pressures 
of . ds AySuGpEN, + = 
Co EE a oY. § 
ae 
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Formula tor calculating the extent of hardening of fiat me 
a fuoction of the thickness. G.M. Banrenev ast : 
: NOVA, SteHo t Keram., 9 0} bs ~The extent of hard- 


ening, A, in e/em. (4 is one-half the giass thickness) can be cal. 


culated fron the following approximate fornula: 4 & a 


Oris 
where d is tbickniess of glass (cin.), Ads relative coefiicient of heat 


loss during bardening, and A = '/B X 19S T,, where B 


is optical constant of atresses (om.?/kg.), @ is coefictent of tinear 
expansion, & is Young's modutus, ¢ ts Polszon's corfiicient, and 
T, ts temperature of vitrification calculated from the tempera. 
ture of the hardening medium. This formulas was checked 
against experimental data obtained with giass of SiO, 79.9, 
NaxO 16.1, K:0 0.6, CaO 8.1, MgO 2.9, A1,0, 0.8, SO, 0.8, and 


: FeO, 0.1%. Three conditions of cooling were observed: £1) 
natural convection (p =» G), (2) air stream (excess pressures of | 

“p= 50mm H;0 and 60 mm. Hg), and (3) distance from neazle 
to glass, BO cm. Calculated snd expevimental results were alike. 
For mest cuinmercial glasses, A = BX 10% and the above formula 
becomes 4 = § & 50? ra where A is replaced by the em- 

a 

pirical constant ¢ having the same dimension, and & {s given in 

“ my/em. and dincm. If A is expressed in M/em., then the for- 


; mula becomes A a where ¢ is a constant in 1/cm. This 


* formula is recommended in technology and industry. The cog: t 
i; Stant ¢ is calculated from ¢ = 649-3) OBZ i 
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~-BARTENEV, G.I 


"Invetsigating the Highly Eh stic and Thermodynamic Properties of Rubber 
Crystallizing under Tension," Zhur, tekh. fiz., 22, No.3, 1952 
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GBARTENEY GM: g . 
7 4865. Theory of deformation of subhor. G2. 
BARTENEY. Zh. tohh. Bis. Wise, 22, No. 7.UM4-05, 
Sci. lbs. W053, BBA, als. G20), CE this journal, . 
Ruble al». 1051, 29, 399. The tno components of mbber oe 
deformation, namely, the Hooke’s component, : 
which in the normal state forms about 1.05% of the 
V- ai howl 153 total deformation, but has to he taken inte account 
Vv Lean aa fl at Tow temperatures and barge deformations, and 
the highly clastic Componcal, previously incorres ty 
hota computed by the author, are derived theoretically 


and determined experimentally. Frome the cam. 
puison of data, canclisions me drawn roncennin 
the structure of mbber and the assumptions aa 
results of previons investigator. ARIE 


17-9" 
APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R0002037200 


"APPROVED FOR 


So Sane ad m 


RELEASE: 06/06/2000 


s 


Si CSHeS NSAI 


CIA-RDP86-00513R000203720017-9 


BER y te SH ETE 


2o31. Barteney, G- M., On cestata rufes of fracture strength 
of rubber (in Nuvedant, Dotlad) Akad, Nawk SSSK (N.S 1 62, 1, 
49 52, Jan. 1052. 

Tensile strength of yuleanised Brana & rubber, without carbon 
black, was meeuns) on 100 of more specimens for cach of Cheer 


thicknas~ 
deenase of thickness fi 
increases from 0.13 te 0.19; distribu! 
Addition of carbon black produces » 
at 12% hg. cm? and tail at low 
creas fran 10-840 Tew -% 


atrengt 


Mean xtrength inereaes from 21 to IW Ag/em* with 
rom 2.2 160.4 mm; toefficient of variation 
ton i approvimately normal. 
akew distritaition, with mate 
he. Aspate of stretching in- 
strength more thas eoabtes: og 


fog. plot is linear. Authot atrewes limitations of statntant test 


av index of practical performance, 
. William Fuller Brown, Jr, VA 
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USSR Engineering - Rubber Materials, 
72 Testing 


2l Nay 52 
“On the Mechanisx of Rubber Failure in Tension," | 
G.M. Bartensev, Sci Res Inst of Rubber Ind 


"Dok Ak Nauk SSSR" Vol LXXXIV » No 3, pp 487-h90 
Discusses 2 stages of high-elastic rupture; lst 
stage begins with formation of rupture center which 


develops into zone of slow stage of rupture with 


rough surface. On reaching crit stress » this zone 


rupture zone with mirror -like 
surface. Slow stage of rupture in rubber is char- 
acterized by "fibrous" mechanism peculiar only to. 


225733 - 


Ordinary tensile tests of 
rubber do not depict real picture of product Pfaile 


ure in operation. Submittea by Acad P. A. Rebinder 
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USSR/Engineering - Rubber, Deformation 1 Jun 52 
"Laws Governing Homogeneous Compression and Stretch- 
ing of Rubber," G. M. Bartenev, Res Inst of Rubber 
Ina ~. | 

"Dok Ak Nauk SSSR" Vol 84, No 4, pp 689-692 


_ Deformation of rubber was tested and author's form- 


wlas, derived in his previous work (cf. "Zhur Tekh 
Fiz" 20,461, 1950), were applied. It was found 
‘that the modulus of elastic deformation rises with 
increasing filling of rubber, with increasing 
speed of deformation, and with decreasing time of 


load. Received 20 Mar 52. 
: 232769 
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Fok L Thermodynamic theory of deformation of highly elastic’: 3 
gehen a materials. G. M. Bartenev. . Zigr. Eksp. § Teorzt. Fit. si . 
B30 es 25, 225- 7 OF. CA. 48, 4953e, 13204¢.—A therme- - 
é ms : FA 2 dynacnic analysis of the high-elzstic deformation is under-- 
takea, and ap equation is obtained that permits, on the basis ° 
of the exptl. data, calen. of the entropy and energy compo- ! 
nents af the elastic forces of various highly clastic materials ; f airs 
ce ——— like natural rubber and butadiene polymer, 0 Wau fois he 
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| USSR/Physics - Compresaion : Bt Nov 53. 


“Static Compression of Ring-Shaped Flat Rubber 
Washers,"'G. M. Bartenev,°V. A. Lepetov and V. I. 
Novikov 


DAN SSSR, Vol 93, No 1, pp 15-18 


Discuss relaxation curves (xg/em™ vs hours) of 
washers made of 3 types of SKS-30 rubber. Refer to 
the related work of V. A. Lepetav, Trudy MITKhT im 
Lemonosova (Works of the Moscow Inst of Fine Chemical 
‘Technology im Lomonosov), Vol & (1953). Presented 
vy Acad P. A. Rebinder 4 Sep 53. 
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. BARTSNEV, G. NM... 


USSR/Chemistry - Rubber and Elastomers 


Card 1/1 
Authors : Bartenev, G. M., Ratner, S. B., Novikova, N. M., Konenkov,.K. S, 
Title i Testing of rubber in regard to its resistance to low temperatures by 


measuring the loss of elasticity 
Periodical : Khim. prom. 4, 32-34 (224-226), June 1954 
Abstract Authors regard as unsatisfactory the standard procedure GOST 408-53 in 
which the resistance of rubber to low temperatures is determined by meas- 
uring the increase in rigidity on the basis of the ratio of deforration 
at t* to deformation at 20°. Describe in detail a procedure developed 
by them in which the temperature T is Uctermined at which ihe rigidity 
of the rubber increases by the factor 1/K. As distinguished from the 
GOST procedure, determination of K (coefficient of resistance to low tem- 
peratures) by the new method does not depend on the time during which the 
deforming force is applied. Four USSR references, one since 1940; two 
foreign references. Three graphs, two figures. 
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SOV/124-57-9-11145 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 9, p 174 (ussR) 


AUTHOR: Bartenev, G. M., Bovkunenko, A. N. 


TITLE: The Strength of Thin Filaments and the Structure of the Glass (Proch- 
nost' tonkikh nitey i struktura stekla) 


PERIODICAL: Nauch.-tekhn. inform, byyl. Vses. ni. in-ta stekla. 1954, Nr 6, 
pp 24-33 


ABSTRACT: Bibliographic entry 
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USSR/Physics - Glass heating 

Card 1/1 Pub. 153-23/28 

Author Indenbom, V. L. 

Title Theory of the heating of glass 

Periodical Zhur. Tekh. fiz. 24, 925-928, May 1954 

Abstract Strdies the case of large temperature drops in glass when part is in the 
plastic state and part in the elastic state, as occurs during the heat 
treatment of glass. Finds the dependence of residual stress upon rate 
of cooling at various temperatures. Thanks Prof. G. MN. Bartenev. Refer 
to related works of G. M. Barteney, in Steklo i Keramika [Glass and 
Ceramics], and I. LORETO s book Steklo j Steklovareniye, 
1950, Moscow. 


Institution 


Submitted December 2, 1953 
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USSR/Physics - High polymers’ 
Cara val Pub. 153 - 4/2) 


Author > Bartenev, G. M., and Belostotakaya, G. I. 


enema ree Gett Oat ae ad 


Title > Elastic and plastic fractures in amorphous polymers 
Periodical Zhur. tekh. fiz., 24, No 10, 1773-1785 » Oct 1954 


Abstract The authors describe the results of investigations of the fractures of 
Tests were carried out on 
rubber at 20°¢; each of the val- 
-20 specimens. 


Institution : — 


Submitted : July 19, 1953 
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No Tie elect of mol 
of vulcaniza 


‘(styrene-butadiene rubber fractions with av. mol. wt, from 
100,000 ) as shown by bound S detd. Periodi- 
zatlon.. The dependence between the 


only after achievement of this “crit.” - 
tnol. wt. does the Process lead to 
of the vulcanizate, so that the s 
ds not utilized for 
rate. of lattice formation, 
which is detd. by the ori 
the magnitude 


,000; 0.31 for §00,- 

In early. stages: 

f the no. of unions among the 

Sisconst., regardless of mol. wt, 
G. M. Kosolapoff 
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USSR/Technical Physics —- 
Card 1/1 | 


. Authors. - Bartenev, G. M., and Peregudova, L. EB. 


Treinaney nbnee aetl e wasn 


Title ‘Rate of sliding and its effect on the friction of rubber with 
and without lubrication 


Periodical Dokl. AN SSSR, 96, Ed. 2aoy 277 - 2795 May 195, 


_ Abstract Authors describe the results derived in studying the effect of 
the rate of sliding on the coefficient of friction of rubbzc 
over metals (steel and aiuminun) with and without lubricztion. 
Tne investigated rubber (polybutadiene rubber) had a Shore hard= 
ness of about 90. It is evident from the path of the curves 
that the friction coefficient of the tested rubber increases - 
with the increase in rate of sliding and that its value depends 
upon the nature of the solid surface. Eleven references; 5 USSR 
Since 1939. Graphs. . 


Institution. Scilentific-Research Institute of the Rubber Industry 


Presented by s Academician P. S. Rebinder, March 25, 195). 
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BARTENEV, 6, HM. 
DSSR/ Physics ~ Techn. Physics 


Card $ . i/ 1 . 
Authors - : Bartenev, G. M.. 
Me eget ALTE ENTREE TEOR TIER 
Pitle ‘g On the theory of dry friction of rubber 


g Periodical ; Dokl. AN SSSR, 96, Ed. 6, 1161 - 1164, June 1954 


Abstract + Theory and exveriments show that the physical nature and mechanism of dry 
friction of rubber and solid bodies are nrincipally different. In con- 
trast to solid bodies, rubber is characterized by the absence of static 
friction (The coefficient and friction force at standstill are zero). 

The apnlication of static friction laws of solid bodies to the case of 
rubber friction is veid of any vhysical serise. The developed friction 
- theory could be applisd. to friction of other high isa al amor phous 
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Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 5, p 167 (USSR) 


AUTHORS: Bartenev, G. M., Galil-Ogly, F. A. 
et 


TITLE: Mechanism and Patterns of the Fatigue Induced in Rubber by Dynamic 
Loads (Mekhanizm i zakonomernostj dinamicheskoy ustalosti rezin) 


PERIODICAL: vy sb.: Stareniye j utomleniye kauchukoy i rezin i POvysheniye 
ikh stoykosti. Leningrad, Goskhimizdat, 1955, pp 119-129 


Specimens of industrial rabber made from SKS~-30 India rubber. The 
specimens were tested in two ways: 1) some were subjected to loads 
of known intensity, and 2) others were subjected to loads that 
Stretched them to their respective limits of extensibility. The authors 
stress the resemblance which they observed between the fatigue pro- 
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Ser Ors, 
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Orig Pub: - 
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Abstract; 
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Card 1/1 Pub. 50 - 5/17 

Author : Bartenev, G. M. a Dr Chem Sci 

Title : Resistance to cold and gas permeability of rubbers 

Periodical : Khim. prom. No 6, 344-345, Sep 1955 

Abstract : On the basis of experimental data and theoretical considerations ; 


brings out that there is a direct relationship between the gas 
permeability of synthetic rubbers and their resistance to cold, 
because both properties depend on the mobility of the rubber mole- 
cules. Rubbers containing polar groups exhibit strong intramolec- 
ular forces: both their gas permeability and cold resistance are 
low. Polar rubbers, which have more flexible molecules, exhibit 
a high gas permeability, but are more resistant to cold. Low gas 
permeability and high cold resistance in a pure synthetic polymer 
are incompatible, but the presence of appropriate additives may 
modify this relationship. Two graphs, one table. Eleven refer- 
ences; 3 USSR, all since 19h0. 


Institution : Scientific Research Institute 


of the Rubber Industry 
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Author : Bartenev, G. M., Moscow 
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The relationship of time and temperature to the strength of solid 
bodies 


Izv. AN SSSR, Ota, Tekh. Nauk 9, 53-64, Sep 55 


Theorizes that crack growth and, consequently, fracture under less 
than critical loads may not occur without the thermal motion of 

atoms and molecules. Presents experimental data and empirical for- 
mulae on the effect of time and temperature upon strength. Discusses 
the molecular theory of temperature-time effect upon strength. Re- 
lates fracture time to load and temperature. Discusses application 
of formulae to silicate and polymer glasses. Formulae, graphs. Forty 
references, 18 USSR. 


Scientific-Research Institute of the Rubber Industry 


June 8, 1955 
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USSR/ Chemistry < Rubber fatigue : 


(Card 1/1 Pub. 22.20/54, 
Authors © } Bartenev, G. M., and Gelil-Ogly, Foods . a 
mm Title ~ t ~pyhants fatigue and the mechanism of the destruction of rubber during 


repeated deformations : 
| Periodical ' Lok. aN SSSR, 100/39; 477-430, Jan 21, 1955 


Abstract 3 Experiments showed that dynamic fatigue of rubber results from chemical 
oxidizing processes and tha destruction of rubber during repeated deforn- 
ations occurs through the breaking away of the rubber chains under the 
effect of mechanically &ctivated chemical processes. The physical factors ~ 
affecting. the dynemic fatigue of rubber 4ré listed. The relation between 

\-the faticue and ‘strength chéracteristics of rubber is explained. The 
besic lais governing the dynemie fatigue of rubber &nd the mechanism of 
destruction during repeated elongations are described, Eight references; 
6 USSR and 2 Enclish (2936-1953), Graphs, illustraions, 
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SOURCE: 
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BARTENE VY, G im. | 
Category : USSR/Atomic and Molecular Physics - Physics of high-molecular substance D-9 


Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 1007 


- Author =: Bartenev, G.M., Vishnitskaya, L.A. 
Inst : Scientific Reséarch Inst. of the Rubber Industry, Moscow 
Title : Effect of DMspersed Fillers on the Relamtion Properties of Rubber. 


Orig Pub : Kolloid. zh., 1956, 18, No 2, 135-144 


Abstract : The relaxation of stresses in filled rubber. consists of three processes: 
relaxation of the chains, relaxation due to the separation of the rubber 
chains.from the filler particles and. to the regrouping of the filler par- 
ticles (relaxation of filler), and chemical relaxation. A prolonged stress 
relaxation of rubber made of SKS-30 latex with various amounts of active 
filler (canrfel lempblack) and inactive filler (chalk) was investigated at a 
deformation of 100%. It is shown that the relaxation time of the chains and 
of the chemical relaxation, making it possible to distinguish between these 
processes. The usually observed relaxation process in rubber with active 
filler is caused only by the establishment of equilibrium with respect to the 
chains. 
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USSR / Liquids. 
Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9097 


Author : Bartenev, G.M., Bovkunenko, A.N. 
Title “Strength of Giass Fibers and Its Response to Various Factors 


Orig Pub: Zh. tekhn. fiziki, 1956, 26, No 11, 2508, 2515 


Abstract : Experimental findings are presented to show that the sta- 
tistical theory of strength cannot explain the strength of 
glass fibers depends on the method of manufacture, the de+ 
gree of elongation (the principal factor), the chemical com- 
position of the fibers, the temperature of the glass melts, 
and the fiber of strength, but is practically independent 
of the transverse dimensions. The apparent dependence of 
the strength on the diameter of the glass fiber results from 
the fact that both quantities depend on the same factor, na- 
mely the degree of elongation. Formulas are given for the 
strength of glass fibers and thick filaments. 
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_ SUBJECT ussr / PHYSICS caRD 1/2 PA ~ 1691 
AUTHOR BARTENEV,G.M., BUROV,S.V. 
TITLE The Time Doperidence of the Strength of Rubber and the Safety 
Stress. 


| PERIODICAL ¥urn. techn. fis,26,faso.11, 2558-2562 (1956) 
Issued: 12 / 1956 


The present work is intended to olarify the following points: 1.) The tensile 
strength of rubber. 2.) Is there such a thing as a "safety stress" for 
rubber ? (This means a stress below whioh the material will remain undamaged 
for an indefinite time (in practice and in prinoiple)). The statio fatigue 
strength of rubber was investigated by tension. The results obtained by 
tensile tests can be used for the purpose of analyzing the causes of 
destruction. At first the problem of the time-dependence of strength is dis- 
cussed on the basis of several works dealing with this problem, which are 
cited. 

Unfilled specimens of SKS - 30-rubber with Q,3 and 3% sulphur and with the 
equilibrium moduli ee 2 and EO” 12 kg/om are investigated, and also 


filled specimens of rubber containing 50% soot and three weight units of 
sulphur. These materials were subjected to a tensile test in the case of con- 
stant stresses of different intensities at a temperature of 20° ¢ and while 
no noticeable light-ozone influence was being brought to bear upon the rubber. 
The duration of tensile stress was determined as the mean value obtained from 
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Zurn. techn.fis,26,fasc.11, 2558-2562 (1956) CARD 2/2 PA - 1691 


20 measurements. The samples were shaped like a double shovel. (Length 25 mn, 
breadth 7 mm, thickness 1 and 6 mm). After provisional measuring it is 
possible, at least in the practical sense, to assume the existence of a 
safety stress. A diagram illustrates the engineer-like determination of this 
safety stress. Examination in accordance with the usual method by means of 

a tensile-testing machine furnished the value 22 kg/cm“ for the safety stress. 
This "safety stress" depends on the modulus of the rubber} numerical data are 
attached. Also static fatigue depends on the modulus of the rubber. 

Summary: The lower the modulus of the rubber, the more distinctly does the 
time dependence of strength deviate from the formula by BUSSE-2URKOY. The 
time dependence of the strength of rubber is, if the tearing period + lasts 


from several seconds|to 10! seo, practically desoribed by the formula 


t= C 7k or t= Bo f » Where o and f denote true and dependent tensile 
stress respectively. On this occasion better results are obtained if moduli 
are smaller rather than greater, Experimental results make it appear prob- 
able that a safety stress exists in the types of rubber investigated, but 
aging diminishes this safety stress. In the case of rubbers with small 
moduli a tendency was found to reduce stress and to increase the duration of 
rupture up to a certain iimit, namely the so-called "safety stress". The 
latter increases with an inoreasing modulus of the rubber. 

INSTITUTION: 
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Category : USSR /Atomic and Molecular Physics - Physics of high-molecular substance D-9 
Abs Jour ; Ref Zhur - Fizika, No 1, 1957,No 992 


Author : Bartenev,G.M., Reytlinger, S.A-, Rubinshteyn, B.Ye., 
Inst : Scientific-Research Institute of the Rubber Industry, Moscow 
Title : Permeation to Gas and Vitrification of Polymers. 


Orig Pub : Zh. fiz. khimti, 1956, 30, No 3, 532-536 


Abstract : The authors indicate that the permeation to gas of a polymer FP and the 
mobility of its molecular rings are determined uniquely by the diffusion pro- 
perties. Therefore, the stronger the inter-molecular bonds, ‘the lower P and the 
higher the vitrification temperature T,. Starting with an equation for the tem- 
perature dependence of the diffusion constant D , and taking into account that 
the activation energy of thepolymer diffusion is greater that Ty and proportion- 
al to it, the authors obtained the equation log D= A+ (BT,/T), where A and B 
are constants. Assuming P= Do , whereo is the solubility of the gas in the 
polymer, asswmed by the authors to be constant for a given gas in all polymers, 
and making many other assumptions they obtained log PA: A,+ (ByT,/T). The ap- 
proximate linear relationships between log D, log P and Ty actually helds in the 
region of high-elastic states as shown on the basis of data taken from the lit- 
erature. Factors that contribute to an increase in Ty simultaneously cause 4 
reduction in P. 
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Abstract: 
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Barteney G.M., Luk'yanov I.A. 
Moscow City Pedagogical Institute 


Study of Vitrification Temperature of Silicate 
and Polymeric Glasses by the Method of Thermal 
Expansion 


Uch. zap. Mosk. gor. ped. in-t, 1956, 49, 145-162 


A study of the dependence of vitrification tem- 
perature on conditions of treatment, by the method 
of measurement of linear thermal expansion of a - 
number of vitreous substances of organic and in~ 
organic origin. Measurements were carried out by 
means of a quartz dilatometer of conventional type. 
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The samples to be measured were subjected to 
careful annealing, since in hardened samples a 
relaxation takes Place, on approaching the 
region of anomalous temperatures, which greatly 
distorts the thermal expansion curve and makes 
it impossible to determine the vitrification 
temperature, in as much as structure relaxation 
becomes superposed over thermal expans ion,- 

The annealing temperature was adjusted 10-15° 
lower than Tg and the samples were held for 5 

to 15 hours, after which they were cooled, at a 
rate of 0.1 degree/minute, for 20-30°, where-~ 
upon the rate of cooling Was: gradually increased 
to 0.5 degree/minute for 80-100°, Further cooling 
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of vitrification is determined by forces of inter- 
molecular interaction, the magnitude of energy 
barriers which must be overcome by the particles 
to effect the transition from one position of 
equilibrium to another, 
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> Bartenev G.u— 
: Academy of Sciences USSR 
: Concerning Two Processes of Vitrification 


Orig Pub: Dokl. AN 888R, 1956, 110, No 5, 805-807 


Abstract: 
ct: It is proposed to differentiate processes of mechanical vitrifi 


tempera 
fontiog he T(mech) and of structural T(str) vitri- 
: of such delineation in the literature ig explained 


(aqua and solid state of | chani 
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viscous flow, highly elastic and resilient tata) oe 
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Heat resistance of glass during cooling. (cont. ) 2h-5-7/25 
mm and @ 2.9 mm thick glass; Fig.6 shows 
e linear dimensions of & mm glass sheet 
j ;¢.8 shows the dependence 
ance on the coefficient of linear expansion 
he heat resistance of 


glessy j.e. its ability to withstand sudden temperature 
aifferences without fracture, is plex characteristic 
than its strength gince it does not depend only on gtrength 
the cooling intensity, the size factor and & 

ther factors. The influence of various 
Theoret j compared with 
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AUTHORS: Bartenevs Ge Mes Lioznyanskay®» S.G. 51-1 
TITLE: strain Relaxation in quenched Glasses (Relaksateiy> 
napryazhenly V zakalennykh steklakh)« 


PERIODICAL: znurnal tekhnicheskoy Fiziki, 19571» Yol. 27> Nr 12, 
PP 2738-2743 (USSR) 


In this papers the strain relaxation in quenched 
its dependence on temperature gna the auration of heating 
was gnveetigateds together with the magnitude of the initial 
gtressese The experimental data obtained nere can ve 
expressed approximately by the following relaxation law: 


cm . f£(t;0,) 7 1-Algt 
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Strain Relaxation in Quenched Glasses. 
only in the case, where t > minute, because G < G.- 


The results of the investigation permit to fix the temperature 
boundaries of the technical applicability of quenched glass. 
a for the computation 


The formula given above may be employe 
of the behaviour of quenched glass at elevated temperatures. 
There are 5 figures, and 14 references, 3 of which are 


Slavic. 


h Institute for Glass, Moscow 


ASSOCIATION: All Union Scientific Researc 
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(Vsesoyuznyy nauchno-issledovate 
Moskva). 
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lassification (Fezovyye perekhody 1 ikh 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1957, Vol. 31, Nr 11» ppe 2534-2516 


xisting conceptions of phases and phase 
of phase transitions is given here in 


consideration of the molecular processes of disordering and of the 


how that the A-ourves observed in the 


experiments are characteristic not only of phase transitions of the 
second type as was hitherto assumed, but also of phase transitions 


ering processes in the presence of 
ther hand, many phase-transitions are 


not characterized by A-ourves, which is connected with the influenos 
exercised by the washing-out factors. In many cases the determination 
of the nature of the transformation and of’ the appearance of phase 


the curves of property modifications 


ig difficult. For this purpose the investigation of processes of 
Card 1/2 kinetics and the application of methods for structural investigation 
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Phase Transitions and Their Classification 76-11-24/ 35 


ig necessary. On the basis of the example of the forming of glass, 
which is a kinetio and not a thermodynamio process, it is shown that 
the generally assumed characteristic features of phase transitions 
of the first and second type (maxima and discontinuities of 
properties) are insufficient. There aro 13 figures and 51 references, 
33 of whioh are Slavio. 


ASSOCIATION: Moscow Pedagogical Institute imeni V.P.Potemkin (Moskovskly 
pedagogicheskiy institut im, V.P.Potemkina) 


SUBMITTED: September 12, 1956 
AVAILABLE; Library of Congress 
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S"Scale Effect and @lass Strength." 
Paper submitted at 
Program of the Conference on the Non-Metallic Solids of Mechanical Properties. Leningrad 


May 19 - 26, 1958. 
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RTENEV, G. M. (Moscow) 


"Rheological Properties and the Structure of Inorganic Glass." 
report submitted Third Intl. Congress of Rheology, Bad Oeyngausen, GFR, 23-30 Sep 1958, 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720017-9" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720017-9 


SSIES ORS en TE RSTO SNORE EAE HA oh TERE 3 EOE Fee ae a FERS Soi aaah os ORR BGS AS 
: 2 Suis “ZN Pe a PE ee ee ae ae 5 


sae bigs e838 


Rahs REET RAAT SS tT SRF SLE ey 


LP ARIENEYV, Cc. 1h, 
AUTHORS: Bartenev, @G. M. and Zakharen*o, N. V. 138-1-3/16 


" MITLE: The Jaspanaense of the Static Modulus and Hardness 


of Rubber. (Zavisimost' mezhdu staticheskim modulen 
4 tverdost'yu reziny). 


PERIODICAL: ‘Kauohuk 1 Rezinu, 1958, Nr.1. ppe 10 = 12 (USSR) 


ABSTRACT:” The static modulus of rubber (E} is the coefficient 
of the rat io between the stress 6 and corresponding 
static deformation of the rubberé at a given tempera- 
ture and time of observation. It is characteristio for 
the hardness or stiffness of the rubber. The hardness 
of a rubber can be accurately and easily determined 
with an apparatus TM-2 FOOT 263-53. The static modull 
for CKC-30, CKH-26, HK, CKH-40 and SKB-30 was investi- 
gated; carbon black was used as astive filler, and chalk 
as inactive filler. Altogether 45 mixtures were tested. 
The static modulus was determined on an apparatus con- 
structed by the Physical laboratory of the HWMPTI. Accor- 
ding to a method developed by this laboratory (Ref.4), 
the hardness was determined on the hardness tester TN-2. 
It was necessary to make the following investigations: 
(1) The influence of the thickness of a sample on the 
degree of hardness. The thickness of the tested samples 

Cara 1/3 varied between 1 and 16 mm. It was found that the 
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? The’ Dependence of the Static Modulus and Hardness of Rubber. 


hardness of a sample becomes constant and does not 
depend on the thickness of the lamina in 4 mm samples 
(for hard rubber) and in 6 mm samples (for soft rubber). 
(2) The minimum number of separate experiments for 
the determination of the hardness. The hardness num- 
ber (POCT 263-53) is taken as the average result of 
3 measurements. 200 measurements were carried out to 
determine the hardness for 6 mm thick laminae (for 
mixtures with and without fillers). The hardness was 
determined at various points of the lamina at approxi- 
2 mately 1 cm distance. The error in the measurements 
decreased with increasing number of experiments. Dis- 
tribution curves for rubber based on CkC-30 are given 
in Pige2. All values of hardness (Figs. 1, 3, 4 and 
© 5) were taken as an average of five measurements at 
: various points of the lamina. In practice, hovever, 
three measurements suffice. (3) The ratio of hardness 
in relation to the duration of the experiment was c@tamined 
(Fig.3.). For vulcanised mixtures the optimum du - 
ration of the experiments = 10-15 seconds. For mix- 
tures of raw materials it should be not less than 
Gara 2/3 100 seconds. It was concluded that (a) samples of not 
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The ;Dependence of the Static Modulus and Hardness of Rubber. 


less than 6 mm thickness should be taken; (b) the 
samples should be removed from the apparatus 15 
seconds after starting the experiment; not less 
than 5 determinations should be carried out. Fig.5 
gives the ratio between the static modulus and the 
hardness of the rubber (during a 24-hour experiment) 
for CKC-30, CKH-26, HK, and a production sample, Fig. 
6%a curve for the determination of the static modulus 
according to the hardness of the rubber according to 
Shore; Fig.7: a curve for the conversion of the hard- 
ness number according to Jones (Dzhons) (on apparatus 
TWM-2) into a Shore hardness number (on apparatus 
TN-2). There are 7 Figures and 6 References: 3 
Russian, 3 English. 


The Research Institute of the Rubber Industry. 
(Nauchno-issledovatel skly institut rezinovoy prom- 
yshlennosti). 


Library of Congress, 
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BARTENEV, G.M.; KOLBASNIKOVA, A.I. 


. 


Effect of various factors on glass temporing. Inzh.-fis.zhur. no.5! 
99-103 My '58, (MIRA 1211) 


1. Nauchno-issledovatel'skiy institut stekla, ¢. Moskva. 
(Glass) 
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SOV/24-58-9-22/31 
4UTHORS : sh ceri aan V.V. (Moscow) 
TITLE: e Law of Friction for Highly Elastic Materials 
(O zakone treniya vysokoelasticheskikh materialov) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 9, pp 126 - 129 (USSR) 


ABSTRACT: The paper is a continuation of Bartenev's previous work 
(Refs 1, 6, 7). In addition to this work, the results 
of Harry and Prock (Ref 2), Thirion (Ref 4), Denny (Ref 4) 
and Schallamach (Ref 5) are reviewed, with special 
reference to the law connecting » , the friction 
coefficient of rubber on a smooth surface (for example, 
polished steel), with P , the normal load, S' , the 
nominal area of contact and so ,» the actual residual 


area of contact as p-}O , where p= P/S'. The 
relationship proposed earlier by Bartenev (Ref 6): 


1 1 1 + ap 

CPO ce: wee (4) 

wf a + Si/S'p 
where a is a constant depending on the elasticity 
modulus of the rubber and C is a constant depending on 


Cardl/2 the experimental conditions, is shown to reduce in special 
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SOV/24.-58-9-22/32 
The Law of Friction for Highly Elastic Materials 

; cases to the formulae used by some of the above workers, 
Experiments were carried out on SKN-18 ubber (Shore 
hardness 68) on aluminium at 23 and 65 ~C and with two 
samples of SKN-26 rubber (Shore hardness 56 and 45, 
respectively) on steel at 23. °C. The values of Cc, a 
and 55 are tabulated for the four sets of experiments; 


Schallamach's formula: py = BP“? aoes not fit the 
experimental data. The difference between initial friction 
and friction with steady Slip is also discussed. There are 


> figures, 1 table and 8 references, 4 of which are Soviet 
and 4 English. 


ASSOCIATION: Institut rezinovoy promyshlernnosti Pedagogicheskiy 
institut im. Potemkina (Rubber Industry Institute. 
Pedagogical Institute im. Potemkin) 


SUBMITTED: November 18, 1957 
_ Card 2/2 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720017-9" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720017- 


PEE BoB RE NTA Ay TENE ee“ Ta SEL GO IRGC EF ESSESIOK ETO RTI eee ere ee 
SAP RIG OE BOL ESOS TR EY FSG ANS AE ON CEPR ACSI SAE NRE TER ARG PRE ON eS DEEP ERS ET a AS a a 
SOR ees ae Soe BEER Ben eee he eA eS Laas za on ae — a 


30V/24-58-10-27/34 


AUTHORS:Bartenev, G. M., Polik, B. M. (Moscow) 


poe tan RR, 

TITLE: Features of Fracture of Glass under the Effect of Internal 
Stresses (Osobennosti razrusheniya stekla pod deystviyen 
vnutrennikh napryazheniy! 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, 1958, Nr 10, pp 141-143 (USSR) 


ABSTRACT: In earlier work of the author (Ref.35) it was found that 
tensile stresses extend to the surface ,particularly in the 
case of quenching of components of closed shapes and most fre- 
quently in internal angles which,in this case ,are weak spots. 
Scratches produced with a diamond or with cutters on such 
weak spots result in immediate cracking-up or accelerate spon- 
taneous failure and thus reveal the tendency of the component 
to crack-up. The character of the fracture was investigated on 
specimens which failed spontaneously as well as on specimens 
which were scratched on the surface. In both cases the surface 
of the fracture was equal, Fig.l shows a typical picture of 
the fracture of glass under the effect of internal stresses. 
Fig.2 shows a photograph of the surface of fracture in the 
presence of two foci of failure which propagate simultaneously 
from two opposite surfaces of the glass. Study of the fract- 

Card 1/3red surfaces leads to the conclusion that the character of the 
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S0V/24-58-10-27/34 
eatures of Fracture of Glass under the Effect of Internal Stresses, 


fracture is similar to the fracture of Blass under the effect 

of external tensile stresses, In both cases two zones can be 

observed, a mirror smooth zone and a coarse zone whereby the 

fracture begins from the focus of failure or from the centre 

of the fracture which in Some cases can clearly be identified, 

In the case of fracture tests the tensile stresses increase 

with increasing si ks, In the case of 

fracture due to 

the cracks diffe 

there are tensil 

photographs are 

various degrees 

the strength of 

into which the & 

in the case of tensile loading as well as in the case of spon- 

taneous failure ,during the first stage a primary crack occurs 

of this a mirror-smooth zone 

This indicates that the 

tensile stresses are responsibie for spontaneous failure of 

Glass. The appearance of the fracture surface depends on the 
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SOV/24-~58~-10-27/ 34 
‘Features of Fracture of Glass under the Effect of Internal Stresses 


magnitude of internal stresses, 
zone is absent or little develope 


addition to the mirror-smooth zon 
in the same w 


cases decreases again 
and 8 references, of 
et, 2 German and 1 French. 


below that value. There are 3 figures 
which 3 are English, 2 Sovi 


ASSOCIATION: Institut stekla (Institute of Glass) 
SUBMITTED: January 29, 1958. 


Card 3/3 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203720017-9" 


/DEPROVED FOR RELEASE: pe oe oe. sinter Sc tienen ach decir 9 


BUSI SEL TE OSR MTR Ba 


BARTENEV, G.M.; YEPIFANOV, G.I. 
eae de ae ETE Sea 


‘Nature of external friction of metallic surfaces [with sum 
mary in English]. Insh.-fis.shur. no.12:18-24 ' 58, 
(MERA 11:12) 
1. Pedagogicheskiy institut imeni Potenkina, Vecherniy mashino- 
stroitel'nyy institut, g. Moskva. 
(Friction) 
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AUTHOR: Bartenev, G.. 69-20-3-8/24 
2 PAL AELTR TOES Be = 
TITLE: The Structure of Vulcanized Rubber and Its Permeability to 
Gases (Gazopronitsayemost' i struktura vulkanizovannykh 
kauchukov ) 


PERIODICAL: Xolloidnyy zhurnal, 1958, vol XX, Nr 3, pp 305-310 (USSR) 


ABSTRACT: The influence of the structure of vulcanizates on the per- 
meability to gases has not been sufficiently investigated. 
Permeability to gases is also related to the frost resistance 
of the rubber. The presence of 7% of bound sulfur in the 
rubber decreases the permeability in natural rubber 3 times 
and in synthetic rubber SKS-30 4.5 times. Vulcanization in 
the experiments was carried out at 143°C and lasted 20 
minutes for natural rubber and 60 minutes for SKS-30. If 
the number of cross linkages in the rubber is the same, the 
type of vulcanizing agent or accelerator has no influence on 
the permeability. All chemical bonds effect the permeability, 
but the effect of the cross linkages is strongest. The 
equilibrium modulus, as an index of the number of cross 
linkings, does not characterize the permeability of natural 
rubber vulcanizates, because it does not account for the 

Card 1/2 other chemical bonds formed during vulcanization. The per- 
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